CLAIMS 



What Is Claimed Is: 

1. A hearing aid comprising: 

a microphone operable to sense acoustical events and 
convert them to proportionate electrical signals; 

a variable gain amplifier operable to amplify the 
electrical signals from the microphone and provide an amplified 
output of that signal depending on the gain of the amplifier; 

a difference amplifier operable to adjust the gain of 
1:he variable gain amplifier; 

a long-term energy averaging circuit operable to sense 
substantially steady state acoustical events received by the 
microphone and force the difference amplifier to reduce the gain 
of the variable gain amplifier in view of the steady state 
signals; 

a short-term energy averaging circuit operable to sense 
novel acoustical signals received by the microphone and force the 
difference amplifier to increase the gain of the variable gain 
amplifier in view of the novel signals; and 

an earphone operable to receive an output signal from 
the variable gain amplifier and convert it to an audible sound. 
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2. The hearing aid according to Claim 1 further 
comprising a plurality of amplification channels in which each 
amplification channel includes a bandpass filter operable to set 
a frequency band range of the particular amplification channel , 
5 wherein each amplification channel further includes a separate 
variable gain amplifier , short-term energy averaging circuit, 
long-term energy averaging circuit and difference amplifier 
ope3a£jJlg--iP-^ mann eg . 



3. The hearing aid according to Claim 2 in which an 
output from each of the plurality of amplification channels is 
applied to a summing amplifier, said summing amplifier being 
operable to apply a summed signal to the earphone. 




- — - — 4^ Ifae- h e ar i ng - aid acc or ding to Claim 1 whoroin ca* 

of the long-term energy averaging circuit and t£e^short-term 
nergy averaging circuit are integrating^efrcuits, wherein the 
long-term energy averaging circujjt-lhtegrates electrical signals 
having a power spectrum V£h±6h does not change significantly over 
time and the slp^rt-term energy averaging circuit integrates 
signals ^jdrfch do have a power spectrum which significantly 



n=*ges o ver ti m e-r- 



5. The hearing aid according to Claim 1 further 
comprising an automatic gain control circuit operable to limit 
the output of the hearing aid below a predetermined intensity. 
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6, The hearing aid according to Claim 1 wherein the 
difference amplifier includes a first weighting amplifier and a 
second weighting amplifier, said first weighting amplifier being 
a positively weighted amplifier for applying a positively 

5 weighted signal from the short-term energy averaging circuit to 
a summation junction and said second weighting amplifier being 
a negative weighting amplifier for providing an inverse signal 
from the long-term energy averaging circuit to the summation 
junction. 

7. The hearing aid according to Claim 6 wherein the 
difference amplifier further includes a sigmoidal transfer 
function circuit for providing a saturable gain limitation to the 
output of the difference amplifier. 
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8. An amplifying circuit comprising: 

a variable gain amplifier receiving an input signal and 
providing an amplified output of the input signal depending on 
the gain of the amplifier; 

a difference amplifier having an output which adjusts 
the gain of the variable gain amplifier; 

a long-term energy averaging circuit applying an input 
signal to a negative input of the difference amplifier for 
decreasing the gain of the variable gain amplifier, said long- 
term energy averaging circuit integrating substantially steady 
state signals of the input signal; and 

a short-term energy averaging circuit applying an input 
signal to a positive t enainal- of the difference amplifier for 
increasing the gain of the variable gain amplifier, said short- 
term energy averaging circuit integrating novel signals of the 
input signal. 
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9, The A ^i^aiiflccitluii--circuit according to Claim 8 
wherein the amplification circuit is associated with a hearing 
aid device, wherein the hearing aid device includes a microphone 
which senses acoustical events from the environment and converts 
them to electrical signals and applies the electrical signals as 
the input signal to the variable gain amplifier, said hearing aid 
further including an earphone which receives an output from the 
variable gain amplifier and converts it to an audible sound to 
be perceived by a hearing aid user. 

10. The a mp 1 a f i e a ti on -> circuit according to Claim 8 
further comprising a bandpass filter, said band pass filter 
limiting the input to the variable gain amplifier to a 
predetermined frequency range. 
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— ^ . -IX. The amplificati o n circuit according to Claim fr ; 

wherein each of the long-term energy averaging circuit^aifd the 
hort-term energy averaging circuit are integrating circuits , 
herein the long-term energy av^ra^ing circuit integrates 
electrical signals having a^pc^er spectrum which does not change 
significantly over ^fcime and the short-term energy averaging 
circuit intecur^tes signals which do have a power spectrum which 
si^cu^a cantly chango G ovor tim e, - 



12. The ^ ampl i fi catio n- circuit according to Claim 8 
wherein the difference amplifier includes a first weighting 
amplifier and a second weighting amplifier, said first weighting 
amplifier being a positively weighted amplifier for applying a 
5 positively weighted signal from the short-term energy averaging 
circuit to a summation junction and said second weighting 
amplifier being a negative weighting amplifier for providing an 
inverse signal from the long-term energy averaging circuit to the 
summation junction. 
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13. A method of amplifying an acoustical event, said 
method comprising the steps of: 

converting the acoustical event to a proportionate 
electrical signal : 

applying the electrical signal as an input to a 
variable gain amplifier in order to amplify the signal depending 
on the gain of the amplifier; 

applying an output from a difference amplifier to the 
variable gain amplifier in order to adjust the gain of the 
variable gain amplifier; 

applying an output from a long-term energy averaging 
circuit to a negative input of the difference amplifier, wherein 
the long-term energy averaging circuit senses steady state 
portions of the signal in order to force the difference amplifier 
to reduce the gain of the variable gain amplifier; 

applying an output from a short-term energy averaging 
circuit to a positive input of the difference amplifier, wherein 
the short-term energy averaging circuit integrates novel portions 
of the signal in order to force the difference amplifier to 
increase the gain of the variable gain amplifier; and 

converting an output of the variable gain amplifier to 
a proportionate acoustical signal. 
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14. The method according to Claim 13 wherein the step 
of converting the acoustical event to an electrical signal 
includes using a microphone to sense the acoustical events and 
convert them to the electrical signals. 

15. The method according to Claim 13 wherein the step 
of converting the output of the variable gain amplifier includes 
using an earphone to convert the output from the variable gain 
amplifier to an audible sound. 

16. The method according to Claim 13 further 
comprising the step of applying the converted electrical signal 
to a plurality of channels, each of the channels including a band 
pass filter for limiting the frequencies of each channel to a 
particular frequency range, each channel further including a 
variable gain amplifier, a difference amplifier, a short-term 
energy averaging circuit, and a long-term energy averaging 
circuit. 

17. The method according to Claim -*3~ further 

K 

comprising the step of applying an output from each of the 
channels to a summing junction prior to the electrical signals 
being converted to the acoustical signal. 



a 
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18. The method according to Claim 13 further 
comprising the step of applying the electrical signal to an 
automatic gain control circuit for limiting the output intensity 
of the signal. 

— 19-. — The-met hod according t o Claim 13 wher ete-fehe-4ogc 

term energy averaging circuit integrates el£cfer±6al signals 
aving a power spectrum whichjioes-TTotsignif icantly change over 
time and the ^shert^erm energy averaging circuit integrates 
g^ty&Al i r. whinh r \n h a -im a prmmr ^p o^tnTii wh i ch changes over time. 
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